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27 October 1961
IIEEHORANDUM FOR THE RECORD
SUBJECT @ Trip Report to LAC

l. A trip was made to Lockheed on 12 October to review and
resolve the O{CART rendezvous problem. Present at the mecting
were the followings

25X1A DED

DFD
DPD
Ti=H
FM-H
L.AC
LAC
LAC
Castle AFB

2+ The lMirneapolis-Honeywell proposal for rendezvous
accomplishment was reviewed for the benefit of those not familiar
with it. Briefly, this system would operate as follows: The KC-135
has an APN-59 radar presently installed. The A-12 would have a
radar beacon installed to aid in the vehicle's acquisition by the
tankerts radar. A data link transmitter would be installed in the
KC-135 and a receiver in the A-12. The KC-135's radar operator would
insert and transmit via the data link the range and bearing signals
to the A-12, In the A-12 these signals would be displayed to the
pilot via the range and bearing instruments of the I.N.S. This
system has one serious deficiency which renders it unsatisfactory for
use. The tanker's radar scans in a forward direction only with only
a slight amount of side look. There is approximately a 120° to 150°
sector to the rear of the aircraft that is blanked out., This means
that when the A-12 is within this sector it would not be seen on the
tanker's radar. Hence, there would be no range and bearing data
available during the refueling leg, when it is needed most. For
this reason the M-H scheme was discarded.

3¢ A second rendezvous method was then described and discussed.
This method invclves the use of the ARC-50 as the principal tool. A
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brief rundown of the ARC-50 will be given here for those not already
familiar with it. An ARC-50 consists of two major sub-systems, the
Translator and the Receiver-Transmitter. The Translator performs

the RF functions in both receiving and transmitting and, in addition,
contains an auxiliary narrow-band, All modulator-demodulator. The
Receiver-Transmitter provides communications using noise-correlation
modulation and performs both narrow-band modulating and de-modulating
functions. In noise-correlation modulation, the narrow-band signal
balance-modulates the output of a wide-band pseudo-random noise
source. The resultant wide-band signal then balance-modulates a

radio frequency carrier. In this process, the energy of the trans-
mitted signal is spread over a tide-band of frequencies so that the
energy per unit bandwidth is very small., The transmitted intelligence
is recaptured by synchronous demodulation of the received signal using
a pseudo-random noise source identical to and synchronized with the
noise source used at the transmitter. The transmitted signal of this
system is extremely difficult to detect without the use of an identical
pseudo~random noise source. A high degree of speech privacy is
provided by the use of a pseudo-random noise source capable of
producing a large number of statistically independent codes.

L. The ARC-50 has two modes of operation, the narrow-band mode
which permits two-way voice comrunication with other UHF sets such
as the ARC-3L or 27, the other mode is the wide-band mode which was
described above. Also, when the equipment is operated in the wide-
band mode, accurate range measurements can be made between two
ARC-50 sets. Uhen the ARC-50 is employed in conjunction with a
direction finder, bearing data may also be obtained. Hence, the
necessary data for accomplishing a rendezvous, range and bearing, are
provided. by the ARC-50 and an associated direction finder.

5, The decision was made to discard the M-H scheme for
rendezvous accomplishment and to utilize the ARC-50 and the ARA-25
Direction Finder for this purposc. Use of this combination will
permit practically secure and non-detectable two-way voice communi-
cation, range measurement, and bearing determination, the parameters
necessary for rendezvous accomplishment. Range information will be
presented on a counter-type dial and bearings will be presented on an
ADF needle. Range and bearing information as well as two-way volce
comrmnication may be obtained at line-of-sight ranges. Assuming the
A-12 at 80,000 feet and tne XC-135 at 35,000 feet the theoretical
range would be approximately 650 rmiles. It can be seen that
communications can be carried on and range and bearing data obtained
at ranges far beyond the start—of-descent point which is nominally
at a range of 150 miles.
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6. The original CGICART electronic configuration as proposed
by Lockheed consisted of the ARC-51 UHF commo set, the ARN-41C ADF,
and the ARN-58 ILS. Subsequent decisions have pointed up the
inadequacy of this configuration to meet a1l specified requirements.
The ARC-51 commo function will be performed by the ARC-50 in
addition to the rendezvous function. The requirement for an ARN-58
ILS was questioned, and it appears that this equipment can be
eliminated, and this function performed by the GZA radar. lr.

the Lockheed AR man, stated that the A-12 with landing
gear extended, should be easily detectable by the GCA radar. This
will be verified by tests, and if true, the ILS will be eliminated,

7. TFunctional requirements as dictated to Lockheed are listed
here in order of precedence: UHF Radio, Aerial Rendezvous System,
HF Radio, TACAN, IFF, and ADF.

(a) The UHF Radio and Aerial Rendezvous functions will be
adequately performed by the proposed ARC-50.

(b) The HF Radio is intended to provide both a recall
capability and a means for the pilot to report trouble. A
few words of discussion are warrantéd herc. A limited recall
capability could be provided from the tanker to the A-12 by
means of the ARC-50 to a range of L00-600 miles. Beyond this
range however, recall would be impossible. Admittedly, there
would be no means for the pilot to report trouble after the
tanker had disappeared from UHF range, which raises the
question, would it be reasonable to expect the pilot to spend
valuable time using the radio to rcport the cause of trouble
if indeed he could know the cause oftrouble, which seems highly
unlikely in an aircraft of this type, as witness the B-58
experience., Investigation by Lockheed has proved the
impossibility of installing an HF radio due to lack of space.

(¢) The navigation function could be performed by VOR or
TACAN, Investigation reveals that the long-range Air Force
navigation plan calls for the widespread use of TACAN., lo
more VOR stations are under procurement, hence, there will be
no expansion of these facilities. However, the VOR stations
presently installed will be retained as long as economically
feasible. A small VOR recelver can be installed in the air-
craft, but a TACAN set is too large for installation.

(d) The IFTF/SIF equipment can not be installed in the
aircrait due to large size and weight.
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(e) The ADF considered for installation is the ARN-L1C.
This is a small, lightweight equipment with a frequency range
of 190-2850 KC. This equipment can be installed in the air-
craft.,

8. To recapitulate the above, it appears that because of space
and weight limitations, it will be impossible to install the HF radio,
TACAN, and IFF equipment. In this case the electronic configuration
could consist of the ARC-50 and ARA-25 for UHF communicetions and
rendezvous purposes, a small lightweight VOR receiver such as
Aircraft Radio Corporation's Model 15F for navigation purposes, and
the ARN-41C ADF,

25X1A
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DPD-DD/P
Distribution:
1 - DB/DPD
2 - ACH/DPD
3 - C/DB/DPD
4 . c/sPB/DPD
5 - ¢/MS/DPD
6 - ¢/coMMO/DPD
7 - RIJBEDIA
DPD/DH rew
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13 Getober 1961

CUTTANGUL ¥OR ¢ Chief, Development Branch, DPD-DD/F
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Report of Trip, 1 - 7 October 1961, 25X1
west Coast, byl

1, Viaits to faedlitios in Burbank,[ ] and “dwards 05X1
AFE wore made during stibliccl period for indoctrkmtian, grientation,
D5X 1 and progra;m Teview. | sewyad ag eseort on 2 and 3
October. Travel was ascanplished by commercisl alreraft to and
from Los Angeles ol by contpegtor aireraft and rental car in the
western area. The chronolocical sequence of travel was as follows:

1 Ceotober - Travsl
2 ctobsr - Visit
3,4 Cetober - Viaslt Lockieed, Burbani
556 Uctober - Visit Edwards AFB :
7 Getober - Travel to stashingteon

25X1

P5X1 2. | | contaet was made with | _ | and with 25X1
reprogentatives of Lockheed, EGeéG., and| [{no | 25X R5
wera prescnt). Lamenial  Primary airframe developrent sdasion
is virtually corplete until £i4ght test begins. Site should be
adoquate for intended purpose upon completion. Personnel 25X 1

D5X1 consider that rotation by air is the only practicable method,

Theluding to and[ |28 well as lLos Anzales. Plans for

5X1 military personnci to comwmte on weekends by ground vehicle should

he re-cxamined with provision of air transport as the alternate,

%e AL Lockhead, initial contact was with lr. C. L. Jolnson.
followins discussions with him on our orpanization and the prograus
s orzendzatior is conducting, tours of facilities and discussions
with his stall were accomplished, Comments: At the beglmming of
our meeting, ;ir. Johnson asked what my posiition deseription was. He
stated that he hat requestsd position descriptions of zll persomnel
in our oroup about three nonths age from iir, Hlssell, but that he
had not vot reccived same. My answer was, in brisf, that although
assimed as an alrframe sngineer in the Developusnt Branch, I did not
vet lmow all of the spseific responsibilitics that would be assigned
to re in connection with this Job title; that my assiguwent was
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very recent and 1y first duties were to monltor and find out as
much ag possible about the technieal aspects of swrrent projocts
through every moans svailable, imeluding visiis to contractor
facilities for orientation and divect discussions} that I would
let hin lmow when and what specifis responsibilities are assigned
me at such time as they develop. In project discussions, Iire
Johnsen stated that his staf{ has been investigating the uss of
J-75 engires as an interim measwre on Projest (XCART so that air-
frame development can continue into the flight test phase at an
esrlier date, Compatibility of these interim enginss with the
(FCAET alrframe and systens had not yet been detersined at the
time of our discusaion., If compatible, this is a feasible and
historically proven method of time saving in alrframe development,
glthough expensives. Flying qualities, airframe drag, electro-
magnetie radiation, and some systems operation can be defined for
the lower two-thirds of the proposed performance envelope with J-58
engines. In discussions on Project IDEALIST, Mr. Johnson held
forth no hope for increasing altitwie cepsbility thurough weight
reduction or engine replacements He stated that his group has
locked into the possibility of other engines (including the J-79),
put Pound none that would opsrate st high altitude as well as those
presently in use.

Le Uther 4ndividuals of the Loskheed working group contacied
were from various rhases of systems engineering, sirframe construection,
asrodynamies, and flight test. OCommentst The CLCART prograu is
rapidly approaching the state where flight testing 1s essoniial to
further dovelopremt planming. The alrframe and alrerafi systems
designs have been well thought out but need much development flight
testing since the new regimes of flight will uneover unforessen
flaws in large mabers. The fuel and control systeme were discussed
in detail, The control forees will be quite similar to the B-58
according to predictions and mock-up feel, There has been no test
plan of any scope drawn up. This should be accomplished in outline
form at least so that we can be sasured of adequate planning effort.
lio effort has yei beswm on a flight menual. This should also be
started on a predicted basis and brought up to date as information
1s verified.

5, At Ddwards AF3 the Project IDBALIST program ls suffictently
glong to have one or two complste profile missions flown to assure
validity of planning factors. In addition to Project IDDALIST,
discussions on the Helic Twin flying qualities and posalible altsrnate
eireraft were held at the iiain Base., Some write-ups were brought
back for analysis and comparison. The failure of Helio thus far to
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produce a mafe two-esngine aireralft with performonce to mest our
requirenents warrants eareful review to determine the propriety
of continuing our gupport.

s

ba Besomremistions for Action:

{a) Zeview plans for transpert of rilitary perscnnel

25X1 Trom | |en weskonds with a view to
providiny aly transport. Personnel at[___ |consider 25X1

thisz ths conly practicable method,

{(t) Dither (1) advise ire C, Lo Johnson of Lockhsed
that providing him with an organizational chart and detailed
position descriptions for this organisation is not
permissible for security reasons (if such is the case), or
(2) provide him with as much of this informmtion as is
practiecable within the linite of security.

(¢) Approve use of J-75 enzines for interim use in air-
frame development if they can be used,

(4) Provide the IDBALIST unit at Sdwards AFD with a
sample prafile rission for use in finalising preparations
for the potential opsratienal uses visualized.

L . 25X1

Distribution:
=B SOP
.&-ACE;/JP
3-DB/0P
LRIfoPD

25X 1 VAL I
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